Mesenchymal stromal cells are present in the heart and promote growth of adult stem cells in vitro.
For many years the human heart has been considered a terminally differentiated organ with no regenerative potential after injury. Recent studies, however, have cast doubt on this long-standing dogma. The objective of this study was to investigate the presence of and characterize mesenchymal stromal cells (MSC) in the adult mouse heart. The impact of MSC on growth and differentiation of adult cardiac stem cells (CSC) was also analyzed. A combination of lineage-negative/c-kit-negative (Lin(-)/c-kit(-)) immunoselection with a plastic-adhesion technique was used to isolate cardiac-derived MSC. The differentiation capacity and expression of surface markers were analyzed. To investigate the impact of MSC on growth and differentiation of adult CSC, Green Fluorescent Protein (GFP(+)) adult CSC were co-cultured with GFP(-) cardiac-derived MSC. MSC were present in the adult mouse heart and they met the criteria established to define mouse MSC. They expressed surface markers and were able to differentiate, in a controlled manner, into multiple lineages. In addition, cardiac-derived MSC promoted the survival and expansion of adult CSC in vitro. MSC can be isolated from the mouse heart and they promote growth and differentiation of adult CSC. The findings from this study could have a significant beneficial impact on future heart failure treatment. Co-culture and co-implantation of cardiac-derived MSC with adult CSC could provide extensive cardiac regeneration and maintenance of the CSC population after implanted into the heart.